Dextran sulfate (DS) and dextran (Dex) with both number-average molecular weight (M n ) of 5000 g/mol were purchased from J&K Scientific Ltd. (Beijing, P. R. China). MTX was bought from Beijing HuaFeng United Technology Co., Ltd. (Beijing, P. R. China). Lipopolysaccharide (LPS) was bought from Biosharp Co. (Hefei, P. R. China).
1-Ethyl-(3-
4′,6-Diamidino-2-phenylindole dihydrochloride (DAPI) and fluorescein isothiocyanate (FITC) were purchased from Sigma-Aldrich (Shanghai, P. R. China). Bovine type II collagen (BCol II) (2.0 mg/mL), complete Freund's Adjuvant (CFA) (2.0 mg/mL), and incomplete
Freund's Adjuvant (IFA) were purchased from Chondrex (Washington, USA). Anti-TNF-α, anti-IL-1β, and anti-IL-6 antibodies were obtained from Abcam (Cambridge, MA, USA). The primers of TNF-α, IL-1β, and IL-6, and housekeeping gene of GADPH were designed by Sangon Biotech (Shanghai, P. R. China). The reverse transcription kit and SYBR Premix Ex Taq TM kit were bought from Takara Biomedical Technology (Beijing, P. R. China). TNF-α, IL-1β, and IL-6 ELISA kits were purchased from R&D Systems (Minneapolis, MN, USA).
Preparations and Characterizations of DS-g-MTX and Dex-g-MTX
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DS-g-MTX was prepared by a one-step condensation reaction. Dex-g-MTX were detected by Nile Red as a probe. The MTX contents in DS-g-MTX and
Dex-g-MTX were determined by an ultraviolet-visible (UV-Vis) spectrophotometry with λ abs = 303 nm (UV-1800, Shimadzu, Kyoto, Japan).
In Vitro MTX Release
In vitro release of MTX from DS-g-MTX or Dex-g-MTX was assessed in PBS at pH 7.4. 
DS-g-MTX or
In Vivo Therapeutic Efficacies against CIA Mice
The CIA mice were induced by the protocol above. In practice, the intravenous administration of 200.0 μL of DS-g-MTX, Dex-g-MTX, or free MTX at a MTX equivalent dose of 5.0 mg/(kg BW), and NS as a control was carried out on CIA mice at 30, 33, 36, 39, 42, and 45 days after primary immunization (n = 6 for each group). The mice were examined every three days after administration for signs of joint inflammation and were scored as follows: 0 = normal, 1 = mild swelling, and erythema confined to the tarsus or ankle joint, 2 = mild swelling, and erythema extending from the ankle to tarsus, 3 = moderate swelling, and erythema extending from the ankle to tarsus, 4 = severe swelling, and erythema S8 encompassing the foot, ankle, and digits, or ankylosis of the limb. These paw scores were summed for each limbs of each mouse, giving a maximum possible score of 16 per mouse.
Paw thickness (mm) was measured using a caliper for the right and left hind paws of mice.
Histopathological and Immunofluorescence Analyses: The CIA mice were sacrificed at 3 days after the last administration. For histopathological analyses, the knee joints were collected and fixed in 4% (W/V) PBS-buffered paraformaldehyde overnight, and decalcified using 10% (W/V) EDTA solution. Then, the joints were embedded in paraffin and cut into slices of 5 mm thickness for hematoxylin and eosin (H&E) staining and immunofluorescence analyses (TNF-α, IL-1β, and IL-6). The histopathological microimages were visualized by a microscope (Nikon Eclipse Ti, Optical Apparatus Co., Ardmore, PA, USA) with 10 × eyepiece, 4 × objective for full view of knee joints and 10 × objective for analyses of the histopathological synovitis score (HSS ; Table S1 ) to measure synovitis status and modified Osteoarthritis Research Society Internationalscore (OARSI ; Table S2 ) and evaluate the articular cartilage status [2, 3] . Immunofluorescence was detected by CLSM using a LSM 780 (Carl Zeiss, Jena, Germany) with a 10 × eyepiece and 10 × objective. In addition, the relative positive areas of pro-inflammatory cytokines were calculated by ImageJ software (National Institutes of Health, Bethesda, Maryland) for semiquantitative analyses.
RT-PCR Analyses
The total RNA of affected joins isolated from sacrificed mice of all groups was extracted based on the following procedure. The affected joints were ground into powder in liquid nitrogen. Then TRIzol reagent (Thermo Fisher Scientific Inc., Shanghai, P. R. China) was added followed by extraction, purification, and dying of RNA. The RNA concentration of S9 each sample was detected. The reverse transcription kit was used for conversion to complimentary DNA (cDNA) according to manufacturer's instructions. SYBR Premix Ex Taq TM kit was utilized according to the protocol, and RT-PCR was finally performed on a Stratagene Mx3005P system (Stratagene, La Jolla, CA, USA). As shown in Table S3 , the specific primers of TNF-α, IL-1β, and IL-6, and the housekeeping gene GADPH were listed.
ΔΔC t method was used for the analyses of results.
ELISA Assays
Serum samples were collected at 48 days after the primary immunization. The concentrations of TNF-α, IL-1β, and IL-6 in serum were detected by ELISA kits, according to the manufacturer's instructions.
Statistical Analyses
All experiments in this work were successfully conducted in triplicate. Experiment data were expressed as mean ± standard deviation (SD). Statistical significance of the data was calculated using SPSS 14.0 (SPSS Inc., Chicago, IL, USA). P < 0.05 was considered statistically significant, and P < 0.01 and P < 0.001 were considered highly significant.
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Figure S1. , and IL-6 (E), calculated by ImageJ software. Data were presented as mean ± SD (n = 3; *P < 0.05, **P < 0.01, ***P < 0.001). 
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